The title compound, C 12 H 11 N 3 O 2 , is a second monoclinic polymorph (P2 1 , with Z 0 = 4) of the previously reported monoclinic (P2 1 /c, with Z 0 = 2) form [Akhmad Aznan et al. (2010) . Acta Cryst. E66, o2400]. Four independent molecules comprise the asymmetric unit, which have the common features of a syn disposition of the pyridine N atom and the toluene ring, and an intramolecular amine-nitro N-HÁ Á ÁO hydrogen bond. The differences between molecules relate to the dihedral angles between the rings which range from 2.92 (19) to 26.24 (19) . The geometry-optimized structure [B3LYP level of theory and 6-311 g+(d,p) basis set] has the same features except that the entire molecule is planar. In the crystal, the three-dimensional architecture is consolidated by a combination of C-HÁ Á ÁO, C-HÁ Á Á, nitro-N-OÁ Á Á and -interactions [inter-centroid distances = 3.649 (2)-3.916 (2) Å ].
Chemical context
Original interest in the molecules related to the title compound revolved around their fluorescence properties (Kawai et al., 2001; Abdullah, 2005) . The title compound was isolated during an ongoing study of co-crystals formed between carboxylic acids and pyridine-containing molecules (Arman & Tiekink, 2013; Arman et al., 2014) , designed to prove the robustness of the {Á Á ÁHOC( O)Á Á ÁN(pyridine)} heterosynthon in co-crystals (Shattock et al., 2008) of functionalized carboxylic acids with pyridine derivatives. The crystal structure of the title compound has been reported previously as a monoclinic (P2 1 /c, with Z 0 = 2) polymorph (Akhmad Aznan et al., 2010) , and the present polymorph was isolated from a failed co-crystallization experiment as detailed in Section 5. The phenomenon of isolating polymorphs from co-crystallization experiments is gaining increasing prominence, especially since the isolation of a second form of aspirin (Vishweshwar et al., 2005) , and led Zaworotko to suggest cocrystallization experiments should also be employed in polymorph screening (Arora & Zaworotko, 2009 ).
Structural commentary
Four crystallographically independent molecules comprise the asymmetric unit (Fig. 1) . Each molecule features a secondary ISSN 1600-5368 amine linking nitrobenzene and tolyl groups, with the nitropyridyl N atom syn to the toluene ring. An intramolecular N-HÁ Á ÁO hydrogen bond closes an S(6) loop in each molecule (Table 1 ). This feature of the structure confers coplanarity of the nitro group with the pyridyl ring to which it is attached; the maximum deviation from coplanarity is seen in the pyridyl/ nitro group dihedral angle of 5.2 (3)
, for the N10-containing molecule. More significant differences are found in the dihedral angles between the two rings, i.e. 23. 79 (19), 26.24 (19), 6.57 (18) and 2.92 (19) for the N1-, N4-, N7-and N10-containing molecules, respectively. Similar conformations were observed for the two independent molecules in the previously reported P2 1 /c polymorph (Aznan Akhmad et al., 2010) . Here, the dihedral angles between the rings were 17. 42 (16) and 34.64 (16) , resembling the N1-and N4-containing molecules in the present study rather than the almost planar N7-and N10-containing molecules.
Geometry optimization calculations were conducted using GAUSSIAN09 (Frisch et al., 2009) with the hybrid B3LYP level of theory and the 6-311g+(d,p) basis set. To confirm that a true minimum had been calculated, a frequency calculation was also performed. The gas-phase-optimized structure is strictly planar. An overlay diagram for the six experimentally determined molecules is shown in Fig. 2 and these are superimposed upon the geometry-optimized structure. Clearly, deviations from planarity in the experimentally determined molecules arise from the dictates of crystal packing. The molecular structures of the four independent molecule in the title compound, showing the atom-labelling scheme and displacement ellipsoids at the 50% probability level. Table 1 Hydrogen-bond geometry (Å ,  ) . 
Figure 2
Overlay diagram of conformations of the title compound. The N1-, N4-, N7-and N10-containing molecules determined in the present study are shown in red, pink, blue and aqua, respectively; the N1-, N7-and N10-containing molecules were inverted for a better fit. The green and yellow images correspond to the unique molecules in the known polymorph and the black image corresponds to the geometry-optimized structure.
Supramolecular features
Globally, the crystal packing features alternating layers of molecules that stack along the b axis. The first layer comprises N1-and N7-containing molecules that associate via C-HÁ Á ÁO interactions (Table 1) . Ten-membered {Á Á ÁHC 2 NO} 2 synthons, with no crystallographically imposed symmetry, are formed via pyridine-nitro C-HÁ Á ÁO interactions. Larger, again nonsymmetric, 16-membered {Á Á ÁHC 2 NC 2 NO} 2 synthons are formed via toluene-nitro C-HÁ Á ÁO interactions (Fig. 3) . These combine to form rows of molecules aligned along the a axis. The second independent layer comprises N4-and N10-containing molecules which associate in a similar fashion. However, it is noted that the C40-H40Á Á ÁO(nitro) interaction to close the 10-membered {Á Á ÁHC 2 NO} 2 synthon is a little longer that the standard distance criteria incorporated in PLATON (Spek, 2009 ). Rows of N1-and N7-containing molecules and rows of N4-and N10-containing molecules are connected into a double chain with an undulating topology via -and nitro-OÁ Á Á(pyridyl) interactions (Fig. 4) . Theinteractions occur between toluene C6-C11 and N11-pyridine rings [intercentroid separation = 3.680 (2) Å ; angle of inclination = 4.03 (19) for symmetry operation (Àx, y À 1 2 , Àz + 1)], and toluene C18-C23 and N8-pyridine rings [3.649 (2) Å , 3.44 (18) , Àx + 1, y + 1 2 , Àz + 1]. As summarized in Table 1 , the nitro-pyridine OÁ Á Á interactions occur between the nitro O2 and O4 atoms and the N5-and N2-containing pyridine rings. Chains are connected into a layer parallel to (010) via methyltoluene C-HÁ Á Á interactions, and layers are connected into a three-dimensional architecture (Fig. 5 ) via weakerinteractions between pyridine and toluene rings: intercentroid distance for (N4/C1-C5)Á Á Á(C18-C23) = 3.916 (2) Å , with an angle of inclination of 11.04 (19) , and intercentroid distance for (C6-C11)Á Á Á(N5/C13-C17) = 3.913 (2) Å , with an angle of inclination of 13.44 (19) and symmetry operation (x À 1, y, z).
Database survey
The most closely related structures in the literature are N-(3-chlorophenyl)-3-nitropyridin-2-amine (Akhmad Aznan et al., 2011) and 4-[(3-nitropyridin-2-yl)amino]phenol (Cao et al., 2011) . Similar features are evident in these molecules, i.e. the intramolecular N-HÁ Á ÁO(nitro) hydrogen bond, the coplanarity of the nitro group and pyridine ring, and a conrotatory twist of the two rings, i.e. dihedral angles of 9.88 (5) and 84.77 (10) , respectively. Finally, the structure of the all-phenyl analogue, 2-nitrodiphenylamine, has been reported (McWilliam et al., 2001) . Again, the same features are evident and the comparable dihedral angle is 44.45 (7) .
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Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . Carbon-bound H atoms were placed in calculated positions (C-H = 0.95 Å ) and were included in the refinement in the riding-model approximation, with U iso (H) set at 1.2U eq (C). N-bound H atoms were located in a difference Fourier map but were refined with a distance restraint of N-H = 0.88AE0.01 Å and with U iso (H) set at 1.2U eq (N). In the absence of significant anomalous scattering effects, 4208 Friedel pairs were averaged in the final refinement. (Farrugia, 2012) , QMol (Gans & Shalloway, 2001) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
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